As ordinarily measured, the SOS repair of damaged DNA by Weigle reactivation appears to be more effective for double-stranded (ds) than for single-stranded (ss) DNA bacteriophages. A complicating feature, which is usually not considered, is the possibility of DNA-protein cross-linking of ssDNA to the viral capsid, which would conceivably be an extraneous source of nonreactivable lesions. This idea is supported in studies of phage S13 by the observation that photoreactivation more than doubles when naked ssDNA is substituted for encapsidated ssDNA as the UV target. It is understandable that one might leap to the conclusion that Weigle reactivation is indeed substantially more effective for the dsDNA of lambda than for the ssDNA of S13. Why the comparison is nevertheless misleading has already been explained (11), along with our prediction that if one could ensure that the damages were confined just to the DNA the true effectiveness of Weigle reactivation for ssDNA would be seen to be much higher. We argued that when an intact S13 virion is irradiated, about two-thirds of the damages inflicted on the phage might involve the capsid, perhaps by DNA-protein cross-links. Such damages would be nonreactivable at the outset and should be excluded from the calculations for the same reason one would not consider heat-denatured capsids as targets for Weigle reactivation.
As ordinarily measured, the SOS repair of damaged DNA by Weigle reactivation appears to be more effective for double-stranded (ds) than for single-stranded (ss) DNA bacteriophages. A complicating feature, which is usually not considered, is the possibility of DNA-protein cross-linking of ssDNA to the viral capsid, which would conceivably be an extraneous source of nonreactivable lesions. This idea is supported in studies of phage S13 by the observation that photoreactivation more than doubles when naked ssDNA is substituted for encapsidated ssDNA as the UV target. The same effect was observed for Weigle reactivation; there was little, if any, difference in the reactivation of ssDNA and dsDNA when naked DNA was irradiated. Moreover, in a uvrA mutant, ssDNA actually had the advantage; Weigle reactivation was then more than twice as effective for ssDNA as for dsDNA. It is also shown that when a suitable measure of Weigle mutagenesis is used, there is no convincing evidence that dsDNA is mutagenized more effectively than ssDNA. It is understandable that one might leap to the conclusion that Weigle reactivation is indeed substantially more effective for the dsDNA of lambda than for the ssDNA of S13. Why the comparison is nevertheless misleading has already been explained (11) , along with our prediction that if one could ensure that the damages were confined just to the DNA the true effectiveness of Weigle reactivation for ssDNA would be seen to be much higher. We argued that when an intact S13 virion is irradiated, about two-thirds of the damages inflicted on the phage might involve the capsid, perhaps by DNA-protein cross-links. Such damages would be nonreactivable at the outset and should be excluded from the calculations for the same reason one would not consider heat-denatured capsids as targets for Weigle reactivation.
There were two reasons for our position. I now show that W, like P, also increases substantially when naked S13 ssDNA is irradiated. The ssDNA was isolated and assayed by infecting spheroplasts as described previously (13) . Activated RecA protein was produced by using the protease-constitutive recAJ202(Prt9) gene, which induces a nearly full-scale SOS response without UV irradiation of the host (10); in some cases, the low-copy-number umuD+C+ plasmid pSE137 (7) e Chromosomal genes were lexA+ umu+; lysogens were also ArecA.
f pumuD+C+ was the low-copy-number plasmid pSE137 (7) . It was used to see whether additional UmuD+C+ protein affected the repair of ssDNA and dsDNA differently.
g For Weigle reactivation, the cells were irradiated with a 15-W germicidal lamp at a concentration of 2 x 108/ml in tryptone broth (13 g amount; it is reactivated more than twice as efficiently as the dsDNA of either phage lambda or the S13 replicative-form DNA. It is known that Weigle reactivation of the ds phage lambda is partially blocked in excision-defective cells (14) , and this is confirmed here as well as for the naked S13 dsDNA. But W for the S13 ssDNA was unaffected by the uvrA mutation.
A repair sector of 0.92 was measured in the uvr+ strain EST2385 for the repair of damages to S13 dsDNA that are lethal in the excision-defective uvrA294 strain IT2906 (the reference host). That is particularly significant for it shows that while nearly all the lethal lesions in dsDNA are repair- Ironically, the incorrect idea that dsDNA is more efficiently repaired by Weigle reactivation than ssDNA had the beneficial effect of stimulating an important study showing that recombinational repair contributes an insignificant amount to the SOS repair of UV-irradiated lambda relative to the contribution of translesion synthesis (5) . Although an additional conclusion, namely, that inducible excision repair makes Weigle reactivation more efficient for dsDNA than for ssDNA, now appears to be unfounded, it should nevertheless prompt us to wonder why it is that Weigle reactivation is not more efficient for dsDNA.
It has also been suggested that Weigle mutagenesis occurs in dsDNA with a higher efficiency than in ssDNA (4, 5) .
Again, the key to a meaningful comparison is the use of an appropriate quantitative measure; for mutagenic efficiency this is the specific mutation frequency, which is the number of mutants per lesion reactivated. For temperature-sensitive mutations of the ssDNA of phage S13, the specific mutation frequency is 7% (11, 12) . This is high by almost any standard; in addition, it is within a factor of 2 or 3 of the theoretically maximum value possible (unpublished calculations) under the assumption that the minority cytosine component of pyrimidine dimers is primarily responsible for the mutations (I. Tessman, Abstr. Bacteriophage Meeting, Cold Spring Harbor, N.Y., p. 87, 1976) (12) .
Is there evidence that dsDNA is more efficiently mutated? My analysis of data for phage lambda (see Fig. 3 and 4 of reference 1) shows that the specific mutation frequency, crudely extrapolated to the entire genome from observations on clear mutants, is between 3 and 5% (unpublished calculations), which is not significantly different from the S13 results. An analysis of Weigle's original paper (15) shows a specific mutation frequency of 0.3% for plaque-morphology mutants -(unpublished calculations). These unrigorous comparisons with temperature-sensitive mutants of S13 are made simply to reveal that as yet there is apparently no good quantitative evidence that Weigle reactivation mutagenizes dsDNA much more efficiently than ssDNA.
In summary, W can be about the same for naked S13 ssDNA as it is for naked S13 dsDNA or for the dsDNA in whole lambda phage. This is the case even though Weigle reactivation of dsDNA includes a substantial contribution from inducible long patch excision repair, which is dependent on the uvr+ genes (2) and could not contribute to the repair of ssDNA. In a mutant uvrA cell, W for ssDNA is actually much greater than W for dsDNA. The low values of W and P for the intact ssDNA virus might be explained, at least in part, by the relatively large surface-to-volume ratio of small viruses, which provides opportunities for UVinduced capsid damages, perhaps through cross-links to the DNA.
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